Introduction {#s1}
============

The lasting internal migration in China probably can be called the most magnificent population reshuffling in modern history. Thanks to the loosening of household registration regulation ever since the implementation of "opening-up policy" in the late 1970s and early 1980s [@pone.0080667-Wen1], along with the modernization of agriculture which resulted in a huge surplus of labor in rural regions [@pone.0080667-Akay1], lots of inlanders keep swarming into mega cities, especially those reside in the southern and eastern coastal areas of China during the past three decades. According to the 6^th^ National Population Census data, by the end of the year 2010, there were more than 221 million internal migrants in China, over 80 percent increase in amount when compared with the inception of 21^st^ millennium [@pone.0080667-National1], yet a continuous growth is expected in the near future.

In China, internal migration usually occurs without a change of *hukou* (household registration) status. To a great extent, *hukou* status decides one\'s full access to employment, medical insurance, housing stipend, social welfare and education within the registration area [@pone.0080667-Solinger1]. In this instance, internal migrants are often labeled as "vulnerable individuals" in host cities [@pone.0080667-Jian1]. Ever since the late 1990^th^, studies which focused on health issues of internal migrants started to burgeon. But nearly all of them were focusing on physical health, like infectious diseases (such as AIDS and tuberculosis) and reproductive health of women [@pone.0080667-Hu1], whereas studies on psychological well-being were scarce. However, some existing studies in this field had already disclosed a disturbing trend: the overall mental health status of internal migrants is alarming, especially the prevalence of depression. For example, one study which carried out in the capital city of an inland province (Sichuan), Qiu *et al* found that 23.7% of 1,180 internal migrants reported depressive symptoms [@pone.0080667-Qiu1], and another study which implemented in an economically prosperous coastal city of China, among 4,088 internal migrants, a comparable 21.4% reported depressive symptoms [@pone.0080667-Mou1].

Depression is closely related to deliberate self-harm (DSH). According to western literatures, about two-thirds DSH patients are suffering from depression, simultaneously [@pone.0080667-Suominen1], [@pone.0080667-Haw1]. Take the large size of population and high prevalence of depressive symptoms into consideration, DSH behaviors among Chinese internal migrants might be more common than that in general population. In Chinese culture, mental illnesses are often attached to stigma [@pone.0080667-Lam1], thus usually DSH individuals won't seek help from health facilities unless under urgent situations. Therefore, the predominant part of light DSH cases remains undetectable. However, considering of the fact that severe DSH usually results in much more devastating outcomes such as disabilities or even death, and is more intimately related to mental health distresses rather than impulsion [@pone.0080667-Bertolote1], it is of a much greater intervention importance than light self-inflicted injuries. The major aim of our study is to investigate self-harm behaviors among Chinese internal migrants, by looking into the risk factors that associated with severe DSH.

Method {#s2}
======

Case collection {#s2a}
---------------

This study was conducted in Zhejiang province, an economically vibrant coastal region in China, and one of the most favorite destinations to internal migrants. According to Zhejiang provincial bureau of statistics, by the end of the year 2010, there were about 11.8 million internal migrants in Zhejiang, accounted for over one-fifth of total residents [@pone.0080667-Zhejiang1].

Self-harm internal migrants were selected from the database of *Zhejiang provincial hospital-based injury surveillance system* between the year 2005 and 2010. *Zhejiang provincial hospital-based injury surveillance system* is a sentinel surveillance system which was established in the year 2004. Altogether 28 hospitals from 9 counties were chosen as reporting institutions. Related information of each firstly-diagnosed injury patient was collected and reported by doctors in emergency departments. Written consent was acquired before data collection. For completely sober patients, the written consent was provided by patients themselves. For children patients, the written consent was provided by their parents or guardians. For patients who were unconscious, both the written consent and injury information were provided by one relative or close friend, who was also familiar with the whole incident. The protocols of the surveillance program and this study were approved by institutional review board of Zhejiang provincial center for disease control and prevention.

Case definition {#s2b}
---------------

Self-harm internal migrants were defined as: 1) *Hukou* (household registration) status was either "other provinces except Zhejiang " or "other city or county of Zhejiang"; 2) 15 to 65 years old; 3) not a student; 4) reported as "self-inflicted injuries". The main reason to exclude migrant students from the final analytical sample is that, usually their purpose of migration is not economically motivated, which is contrast to the majority of Chinese internal migrants.

Variables and definitions {#s2c}
-------------------------

Age was measured by year, and further divided into 3 subgroups: 15 to 29 years, 30 to 44 years, and 45 to 65 years. Season of self-harm was defined as: spring (March to May), summer (June to August), autumn (September to November), and winter (December to February). Occupation categories were: temporary manual worker, salaried manual worker, farmer or fisherman, commercial service, self-employed, unemployed, and unspecified occupation. Self-harm methods included: fall, blunt force, stabbing/cutting, poisoning, and other causes. Self-harm severity was measured by outcome: light self-harm cases were those who "heading back home after simple medical disposition" or went through "medical observation", while severe self-harm cases were those who either "hospitalized", or "transferred to another hospital", or "died". Underlying causes of injury were enumerated as: intra-family conflict, physical ailments, mental disorder or impulsion, and other causes (which included: financial setback, legal implication, death of relative, maltreatment, and unspecified causes). Residence places were categorized into "city" and "county".

Statistical analysis {#s2d}
--------------------

Descriptive analysis was used to depict general characteristics of self-harm internal migrants. Inter-subgroup differences on self-harm severity were examined by Chi-square test. Then, logistic regression model was fitted, by taking self-harm severity as dependent variable, and significant variables based on Chi-square tests as independents.

All statistical analyses were preformed by STATA (Version 12.0; Stata cooperation; College Station, Texas, USA).

Results {#s3}
=======

Characteristics of DSH migrants {#s3a}
-------------------------------

From the year 2005 to 2010, altogether 547 self-harm internal migrants were identified. After went through quality review, 121 of them were excluded because of incompleteness of vital information, finally we got 426 cases to analyze. Among those cases, females took the majority (66.2%), younger individuals who aged between 15 to 29 years accounted for nearly two-thirds of all subjects. Temporary and salaried manual worker were the predominant professions, with a combined proportion of 70 percent. About 80 percent subjects were resided in cities. DSH cases were evenly distributed in four seasons. Over 70 percent cases chose either stabbing/cutting or poisoning to hurt themselves. Severe DSH cases accounted for one-third of all subjects ([Table 1](#pone-0080667-t001){ref-type="table"}).

10.1371/journal.pone.0080667.t001

###### Characteristics of identified DSH migrants, 2005--2010, Zhjiang, China.
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  Characteristics                                       N     \%
  --------------------------------------------------- ----- ------
  Gender                                                    
  Male                                                 144   33.8
  Female                                               282   66.2
  Age                                                       
  15--29 years                                         261   61.3
  30--44 years                                         143   33.6
  45--65 years                                         22    5.16
  Occupation                                                
  Temporary manual worker                              187   43.9
  Salaried manual worker                               111   26.1
  Commercial service                                   34    8.0
  Other occupations[§](#nt101){ref-type="table-fn"}    42    9.8
  Unemployed                                           52    12.2
  Residence place                                           
  City                                                 337   79.1
  County                                               89    20.9
  Season of self-harm                                       
  Spring                                               112   26.3
  Summer                                               122   28.6
  Autumn                                               82    19.3
  Winter                                               110   25.8
  Self-harm method                                          
  Stabbing/cutting                                     167   39.2
  Poisoning                                            140   32.9
  Other methods[¶](#nt102){ref-type="table-fn"}        119   27.9
  Self-harm severity                                        
  Light                                                279   65.5
  Severe                                               147   34.5

include: farmer or fisherman, self-employed and unspecified occupation.

include: fall, blunt strike, animal bite, burn or scald, suffocation or drowning and unspecified methods.

Distributive features of self-harm severity {#s3b}
-------------------------------------------

Gender difference in self-harm severity was significant, as the proportion of severe self-harm was much higher among male cases. There was a palpable trend that along with age increase, the proportion of severe self-harm was increasing dramatically, for example, among cases aged 15 to 29 years old, the proportion of severe self-harm was 26.8%, whereas among cases aged 45 to 65 years old, such proportion was 63.6%, instead. Residence place was also significantly associated with self-harm severity, as the proportion of severe self-harm was much higher among DSH migrants who resided in county areas. Preceding alcohol intake was an associated factor, too. A greater proportion of severe self-harm was discovered among subjects who did not take alcohol before the implementation of self-harm behaviors ([Table 2](#pone-0080667-t002){ref-type="table"}).

10.1371/journal.pone.0080667.t002

###### Distributive features of self-harm severity among identified DSH migrants, 2005-2010, Zhejiang, China.
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  Factors                                              Self-harm severity   ?^2^ value  
  --------------------------------------------------- -------------------- ------------ --------------------------------------
  Gender                                                                                 4.9[\*](#nt103){ref-type="table-fn"}
  Male                                                     84 (58.3)        60 (41.7)   
  Female                                                   195 (69.2)       87 (30.8)   
  Age                                                                                                 20.9^\*\*^
  15--29 years                                             191 (73.2)       70 (26.8)   
  30--44 years                                             80 (55.9)        63 (44.1)   
  45--65 years                                              8 (36.4)        14 (63.6)   
  Employment status[†](#nt104){ref-type="table-fn"}                                                      0.8
  Employed                                                 242 (64.7)       132 (35.3)  
  Unemployed                                               37 (71.2)        15 (28.8)   
  Residence place                                                                                     9.5^\*\*^
  Prefecture-level city                                    233 (69.1)       104 (30.9)  
  County                                                   46 (51.7)        43 (48.3)   
  Season of self-harm                                                                                    1.7
  Spring                                                   71 (63.4)        41 (36.6)   
  Summer                                                   76 (62.3)        46 (37.7)   
  Autumn                                                   57 (69.5)        25 (30.5)   
  Winter                                                   75 (68.2)        35 (31.8)   
  Self-harm method                                                                                    31.4^\*\*^
  Stabbing/cutting                                         136 (81.4)       31 (18.6)   
  Poisoning                                                80 (57.1)        60 (42.9)   
  Other methods[¶](#nt105){ref-type="table-fn"}            63 (52.9)        56 (47.1)   
  Underlying cause                                                                       8.9[\*](#nt103){ref-type="table-fn"}
  Intra-family conflict                                    171 (64.5)       94 (35.5)   
  Mental disorder/impulsion                                87 (73.7)        31 (26.3)   
  Other causes                                             21 (48.8)        22 (51.2)   
  Preceding alcohol intake                                                                            7.4^\*\*^
  Yes                                                      67 (77.9)        19 (22.1)   
  No                                                       212 (62.3)       128 (37.7)  

*p*\<0.05 ^\*\*^ *p*\<0.01.

"employed" include: temporary manual worker, salaried manual worker, farmer or fisherman, commercial service, self-employed and unspecified occupation.

include: fall, blunt strike, animal bite, burn or scald, suffocation or drowning and unspecified methods.

Model fitting results {#s3c}
---------------------

During model fitting process, we initially put all significant variables based on Chi-square tests (gender, age, residence place, self-harm method, underlying cause, and preceding alcohol intake) as independents into the logistic regression model, but fitting result was not ideal (goodness-of-fit χ^2^ = 124.05, *df* = 90, *p* = 0.01). Then we examined possible interactions between independents, at the setting significance level (*p*\<0.10), we detected out interactions between gender and two other variables (residence place and self-harm method). After putting those interactions into the original model, underlying cause was not significantly associated with self-harm severity anymore, so we dropped it to construct the final regression model. After dropping underlying cause, partial-regression coefficients of other independents showed minute changes, fitting result suggested that this final model was satisfactory (goodness-of-fit χ^2^ = 48.02, *df* = 54, *p* = 0.28).

The estimates of the final logistic regression model were enumerated in [Table 3](#pone-0080667-t003){ref-type="table"}: compared with DSH migrants who aged between 15 to 29 years old, the odds of severe self-harm in those aged 45 to 65 years old was 3.44 (95% CI: 1.30, 9.15) times; preceding alcohol drinking was inversely related to severe self-harm, with an odds ratio of 0.40 (95% CI: 0.22, 0.74); although the main effect of gender indicated that compared with females, the odds of severe DSH was 8.55 (95% CI: 3.54, 20.67) times among males, after taking those two identified interactions into consideration, in every possible combination of residence place and self-harm method, there was no significant difference in the odds of severe DSH between males and females, and the male-to-female odds ratio ranged from 0.28 (95% CI: 0.01, 6.49) to 2.18 (95% CI: 0.30, 15.80).

10.1371/journal.pone.0080667.t003

###### Estimates of the final logistic regression model, 2005-2010, Zhejiang, China.
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  Independent variables                            Coefficients (95% CI)   Adjusted OR (95% CI)               Wald Statistic
  ----------------------------------------------- ----------------------- ---------------------- -----------------------------------------
  Gender                                                                                         
  Female                                                    \-                      1            
  Male                                               2.15 (1.26, 3.03)      8.55 (3.54, 20.67)    4.8[\*\*](#nt107){ref-type="table-fn"}
  Age                                                                                            
  15--29 years                                              \-                      1            
  30--44 years                                       0.49 (0.20, 0.96)      1.64 (1.23, 2.62)      2.1[\*](#nt106){ref-type="table-fn"}
  45--65 years                                       1.24 (0.26, 2.21)      3.44 (1.30, 9.15)      2.5[\*](#nt106){ref-type="table-fn"}
  Place of residence                                                                             
  City                                                      \-                      1            
  County                                             1.10 (0.44, 1.76)      3.01 (1.55, 5.84)     3.3[\*\*](#nt107){ref-type="table-fn"}
  Method of self-harm                                                                            
  Stabbing/cutting                                          \-                      1            
  Poisoning                                          1.54 (0.80, 2.29)      4.68 (2.22, 9.87)     4.1[\*\*](#nt107){ref-type="table-fn"}
  Other methods[¶](#nt108){ref-type="table-fn"}      2.06 (1.25, 2.87)      7.82 (3.28, 17.59)    5.0[\*\*](#nt107){ref-type="table-fn"}
  Preceding alcohol intake                                                                       
  No                                                        \-                      1            
  Yes                                              −0.91 (−1.52, −0.30)     0.40 (0.22, 0.74)     −2.9[\*\*](#nt107){ref-type="table-fn"}
  Gender × Residence place                                                                       
  Female × city                                             \-                      1            
  Male × county                                    −1.37 (−2.48, −0.27)     0.25 (0.08, 0.77)      −2.4[\*](#nt106){ref-type="table-fn"}
  Gender × Self-harm method                                                                      
  Female × Stabbing/cutting                                 \-                      1            
  Male × Poisoning                                 −1.97 (−3.16, −0.79)     0.14 (0.04, 0.45)     −3.3[\*\*](#nt107){ref-type="table-fn"}
  Male × Other causes                              −2.06 (−3.21, −0.91)     0.13 (0.04, 0.40)     −3.5[\*\*](#nt107){ref-type="table-fn"}

*p*\<0.05.

*p*\<0.01.

include: fall, blunt strike, animal bite, burn or scald, suffocation or drowning and unspecified methods.

Residence place and self-harm method showed gender-specific association with severe DSH. In female subjects, resided in counties was related to increased odds of severe DSH (adjusted odds ratio: 3.01, 95% CI: 1.55, 5.84), and compared with stabbing or cutting, poisoning was observed 4.68 (95% CI: 2.22, 9.87) times odds of severe DSH. However, in male subjects, both residence place and self-harm method were not significantly related to severe DSH ([Figure 1](#pone-0080667-g001){ref-type="fig"}).

![Gender-specific adjusted odds ratio of severe DSH by residence place and self-harm method, 2005-2010, Zhejiang, China.](pone.0080667.g001){#pone-0080667-g001}

Discussion {#s4}
==========

In this study, we intended to explore associated factors of self-harm severity among DSH internal migrants in China. To our best knowledge, there are no existing literatures which ever addressed this topic before. Based on model fitting result, a positive association between age and severe self-harm has been identified. Considering of the intimate relationship between DSH and mental disorder, especially depression, such result may suggest that older migrants are more prone to be tortured by serious psychological problems. Some previous studies had pointed out that since the chance of permanently residing in host city is slim to most internal migrants, the majority of them will eventually choose to head back home at the rear of the productive age (usually from 50 to 60 years old), maybe in order to guarantee the full access to medical care (which is also determined by *hukou* status), in case of frequent ailments in the coming later age [@pone.0080667-Xiang1]. In this instance, migrants who still linger in host cities in their 50s or 60s are probably confronted with more serious financial predicaments, such reality can bring about a huge psychological pressure, which may adversely affect mental health. Moreover, internal migrants tend to leave home at a younger age, thus those older ones have already stayed in host cities for a considerably long period. In order to save living expenses as much as possible, most married internal migrants choose to live alone, longer separation from family can definitely do harm to mental health, too.

Although many existing literatures indicated that alcohol consumption is a major risk factor for suicidal behavior and DSH [@pone.0080667-Evans1], [@pone.0080667-Hufford1], the association between alcohol involvement and DSH severity has seldom been discussed. One previous study suggested that as both DSH and alcohol use are risk factors for completed suicide, drinking may further increase the risk of impulsive behavior during DSH process, and cause aggravated injuries in turn [@pone.0080667-Ogle1]. However, our finding was quite in the opposite, as an inverse association has been detected between preceding alcohol drinking and severe DSH among study subjects. We think coping strategy theory can make a plausible explanation to this phenomenon: even if often be labeled as "maladaptive coping" or "avoidance coping", alcohol drinking still can be an effective way of anguish venting, which is expected to mitigate the feeling of desperation among psychologically pressured individuals, and reduce the risk of severe DSH eventually.

In this study, we found that residence place showed significant association with severe DSH only among female subjects, such result may suggest that the psychological well-being of female internal migrants is more susceptible to social environment. Compared with city-dwelled counterparts, we think two major reasons may jointly contribute to higher odds of severe DSH among female internal migrants who reside in county. One is income difference, for job opportunities in cities are usually much higher paid than those in counties, so female migrants who reside in counties are in face of greater economic pressure, which can cause worse mental health. In addition, the mindset of city dwellers in China is usually more open and compatible, whereas local residents in small places are comparatively conservative and exclusive, so female migrants who reside in big cities may have a much better chance to integrate themselves into social environment, and confront less discrimination. Previous studies have found that both dysfunctional social connection and discrimination were significantly related to higher level of depression among Chinese internal migrants [@pone.0080667-Lin1], [@pone.0080667-Mao1], therefore, it is not surprising to find a deteriorated mental health status among county-dwelled female migrants.

Two hypotheses can be generated based on our study results, and need to be verified by future studies. One is that, as poisoning was positively associated with severe DSH only in females when compared with stabbing/cutting, we hypothesize that gender-related difference in poisonous substance choosing when performing self-harm behaviors may partly contribute to this discrepancy. The second is that, as we did not identify a significant association between gender and severe DSH, this finding may suggest that although it has been reported that the general mental health well-being of male internal migrants was much more worrying than their female counterparts [@pone.0080667-Wong1], the proportion of gravely stressed individuals was not significantly different between two genders.

Those major findings above indicate that among Chinese internal migrants, older ones, and females who reside in counties may be more likely to commit severe self-harm behaviors, thus merit intense focus. In view of the catastrophic impacts of severe DSH to either family or the entire society, population-based surveys are imperatively needed, to broadly explore the overall mental health well-being, especially depression and its associated risk factors among Chinese internal migrants, in order to construct targeted intervention measures and effectively implement them as soon as possible.

Several limitations of this study should be noticed. First of all, to some research variables, the estimated 95% confidence interval of adjusted odds ratio was large, which means the sample size of certain subgroups was small, and that will definitely affect the precision of estimation in this study. Secondly, when constructing logistic regression model, the study population we used was DSH internal migrants, so to a certain extent, the associations we detected between self-harm severity and related factors can be somewhat different from the estimations had we studied the general population of internal migrants instead. But considering of the fact that DSH is still a rare event among general migrants, if we intend to find possible risk factors at population level, we might need an extremely large sample size to guarantee enough events, thus our method is definitely a more realistic and efficient way to perform preliminary screening. Thirdly, because of data limitation, in this study, we can not determine the place of origin for study subjects, considering the reported discrepancy in psychological well-being between rural-to-urban and urban-to-urban internal migrants in China [@pone.0080667-Chen1], the associated risk factors of severe DSH can also be different between those two subtypes, thus should be further investigated. Finally, all DSH migrants we studied were collected from a localized area, although Zhejiang province is one of the major recipients of internal migrants in China, the generalization of our study results should be cautiously made.
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